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(54) DRIVE METHOD AND CIRCUIT FOR POWER TRANSISTOR AND INTEGRATED CIRCUIT 
INCLUDING THE CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a method and a device 
which drive power transistors from a control signal that is 
referenced to optional potential between line voltage and feedback 
line voltage in a half-wave bridge structure and an integrated 
circuit drive chip that includes drive circuits. 

SOLUTION: This device is provided with a 1st level shift circuit 56, 
which changes the level of an output so that an output from an 
input circuit 50 to which a control signal that is referenced to 
optional potential between line voltage and feedback line voltage is 
referenced to a common voltage level. Furthermore, it is provided 
with circuits 68, 70, 74 and 75 which drive power transistors on low 
and high sides, based on the output of the 1 st level shift circuit. 
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*ltElc#UT7P- ?V i' ARABIC *>* 2ocomEE 

>y h®mz±mAjjm&<Dmti*m&L,, 

U 
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^fKt£&5JifE2o(D^J£U^W3:, ^mj±tt<D 
O±iEffi*0)U^A'S:3£5£"t"5fB2 U-<yUv-y 


/«!7— h7^^S:Ilt 5fc#>±fE^2®JEu 

Kf*±iE7>r ^mj!Eco / >^< £ 1 2{g 

So^7- h 7 yv^7 ^ ^Ilf^fci60lHlS§ 0 

[is*3S6] *s^y yimat\^\f>x9^>mmt 

20 #ttbttfc^ v btj— /uft#S:A*lHlK^ 

±IEA7}[Hjfcgcoa3;>J co u^<yP3dS*ii«JEE u^</Hc#flRf+ 

>^ MUKlc±|BA*IeIKoW*Sr«»L, 
-bfS^^y ^/> ? 1f^c[C^V>T^{|iJ^!7- h7>^^ 

30 ±fEitii w<A-£ «9 fciBv>»2«3Eu^</Hc:#flaf+tt?> 

±IBffl*ou^uSr^3E't-<5^2 Malft^ 
¥JK^y v v ? «fifetc*5tj-5iS^l7— b^^^^^r{g 

40 & 0 

<fcffi(c:feS±ia2o(?5li£Eu^</Wi. ^^^mEEt-tco 
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1 u-</u^>^ h 

<?: , 10 

<D±mttit}<DU'</i'&$zm~fz>?&2 \"<j\si/7 muss 
[»** 10] #tiimjEE u-</wc*f U7p-f^> 

fEtto^P- b ?zsiSx 2 &m»-tZ>1z$><D^ m-coM 30 

siibik ±^mm<t & ixfciEiBo 

[0 0 0 1] 

[»WOJdi-Sft«»»] #3§PJHS> «^9yS? (ha 
If bridge) *fi8^*5l >T 7 -Y ^MEE i #51^ -Y 

FET(C«fflprffi"C*>So X, *^ttl0^^7 P 0h 40 
[0 0 0 2] 

y y^jart©^^— h7>^^^!i^7-h7^ 

7>fV <t ^(04§if 7 -Y > <h <7>M^ffiSc<Dttflr«C#RaWft 
bttfc (referenced) =» > h n — /Ujf -f^JifE'*!? — h 


* — yWB-g-d* 7 -Y >SEE V L <t - Vl t <Dffl<D * 

[0 0 0 3] 

y y ^«*jc*5u 7 -y >mjE ^ -y ^ 

h^^^^SrKKi-S^^coi'iSfeJc^v^, ^-Y 
bfitL^is hex— /u«#«tA*IhIK— «»L. *il®JE 
ifEA^lHlK^tt^L, ±fEA*ls]K<om*OU^<^5 
yt-^^JE-r^^l MUKJc±|EA*Is]KoUi 
h7y^^^rtt^it6^l7- h9^^ffl«)i 

[0 0 0 4] X, *5SWO*2«B«t-*3»t6^r7— h7 
*5V ^7^ ^m£E i: «HB7 -Y ylH t ora<OffiScco«ffi 

7-y >Kfck&m<o&m<Dnmz&mttifbtiiz=i'b 

p-/MffW$^5 A ^(p]^ t ^ or% *ii«JE(c 
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o^/u«rae3E"**6SBl u^u*>7 hlUBt, ±IB*ii 

see ^^jc#flgwjt 6nfc±iBa**s«i&*ix±ia* 

{##££f&i-5fc#>_LfEfgi i"</u^:7 MHK^p><o± 
Effl*<£>w-'</i'£:^J£i-5SR2 ^->7 HlH]g§^, ^ 
i&^y -yS^«J«^*5»t6i««^!7— b7^i?x*&ffi 10 

[0 0 0 5] X. *»W<0»3tB»*Cto»tS^!7-h7 

#BRf*ltfeixfc=»^ hn- /W§-S§-£rA#lHl&— tfc#&U 
*IlE(:>?t lt 7 p - r y ^licfe ^ 2 o(7)ii± 

u^ds*ii«j3E u^</M;i#HB{+tt P>itS J: 5 K±Etti 

*xfc±Effi;fc£0W&U ±E#iii^;u<fc 9 fciB^SS2 
*ii®J£ U^/Wc#0Bft-tf kftfcJzEffl;**, ±E* 1 
2 1"</Uis7 MhIK— ¥«^y y^*«JC*s» 

*te>^fc±E«#«rW»&i-6, Xg4H»;tfc::fcSrW» 
[0 0 0 6] X, *»W©JM««fc:J3ttS* /<!7-h 

? <j >miz t mm ? 4 >um t (om(D&:M(Dmm^m 

5f£±Effl;ft<ou-</u£:3E3e-**5»l l/^;U->7 h 


a*«»S*i±E#«:/y 5/ ^^{c*5^rfMiJ^^i7- h 
IEKjIhI^^, ±E*»u^</uJ:9 t*i^^2«EEu^u 

^#fli«-»e>nfcflr#*rfedc-r«fcie)jiE»i <^> 
v'^hiiiKi:, yi>mm^*drtz>mm;<y-b 

±E* 2 ©EE ^/w|c#ffif**t*ttfe«-S-*siiy&$^5 
[0 0 0 7] 

7>is*? &mW)-tZ>fz&b<n=i>' b /HS-g-t^jR^ 

H»^^£>^T, s<7— b7>i?*#\^ 

«H-»fF*-£o ±IE*»^y s/S^Ej&fi, B5ffil^!7-h 
1 0 k^M^y—by^i/** 2 0 ^£r^ 

So X, ¥«E^y y^EIBtt, _hEAWfjftSWh7^^ 
? k k h^W.P\Xfo *) , ro^^Jtf5 2oco by>*j7s 

mxhz> 0 

[0 0 0 8] nyhn-yWf^ I N^I>*L I 

r ^^r_ . =3— tKI/^->3 > (International Rectifie 
r Corp. )J&»kA^pTffifc, I R 2 1 1 0 ^-Y 7<Dh<D 

[0 0 0 9] ±Efty»»S^>-^7ai — ^IUK4 0f± % 

Siflc^^J:^:, *fl^hK7-Y^4 2i, {£ 

h K7-T^4 4 tSrRltTV^. mjEE^VB, V 
cc, VddH, ^H#^4>£afrJ; ^(c, ±EWJ»i&3ffi-<v 

St^-VLd^tu^ptt^^^— io, 2 0 

<0±i&*\z1£tgt&tix\s^ 0 Z.tib<Ds<7— by>i/x 
^fi, VsXt^*W^»tt*tLS*ilj{5 (common poin 

o &m-f%o m^£titc.mMMm{z&\,>x^ ^> 

Ktt«JBEV-</uVss C8i^5 0 

[0010] Hi (C^^ct 9 (C^^$^ : ^^V^T, -o 
K^/K*fe5, (reference) l/^/KC^BS^^^ 
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^ottthCDrnm^^ >t<Dm, wh+vit-vikcD 

h y^f t(om<o^ 
[00111H3I1, Bl <0tt*O>§£BL I R 2 

3tt. Hlo*«flsIB4 OrtJc^^ttsaKcottiffi^a 10 
7^it'fc5 0 SiA^fyi o, l iRtfi 2fS, H 

£ 31-, >~ * y h h y #(e]&5 0 A, 50BS 
{/50CBlTRS7^f5 0DM5 OEtCg^$ 

ID&5 0FM5 OG^tB/jiffl^tt, -ttL-ettU^/U^ 

i/^>7M§K7o, 6 8<oa*tt % ^tt-en, tr^ 

7 (HOUT) &tFfc: 0 >l (LOUT) KT, 

i~<5 0 20 

[0 0 12] {S«EE^-W^/l- (channel) U 
^yi->^ h[e!&6 8frb<Dtht)te y i§S£lH]S§ 7 2 A£^ 

b 7 2 B Offl^S^li, IBAiiMO SFETh7^ 
7 4 4 MSlCgl^tl^o 

1~Z>£5iz, r^bob7^^tt> eyi l, 12 
^IA^3ia 9^*$nfct#. tvicy-M 

[o o i 3] B3ii*^ e>-3tcr^F^mjs^^ai^ 
ttrci^t, l ^b»f^^6^57-MO s f e 30 

7 2 BfrbWttiJj&T*^ ^^tCi-5^FJ£m/E^m 
7 3 £r^fr 0 ±l5iUgSOia«BE^^ v^yufflo i~< 
Mh]S§7 Ote, s</isx&±»7 6 AKg&8!£*b5 

— o^m^s^&^ri-So ^FJ£«flE«iaiiiK 7 3 * 

7c, A>^^7 6AH8M^n, t°>3(C*3ltS^F 

[0014] ^°yU.X^£i£7 6 A[2, MOS FET 7 6 
B<^y— M^SaRSttS-fcs' h (S) mtii&^-k, MO 40 
SFET7 6C^-M:8«StL5ytyF (R) ft 

MOSFET76B(C^^tl> !J i? y h /^yl-^ teMO 
SFET7 6CCM^il5 e MOSFET76B, 7 
6C<Oy-^f2 N *ii (common) »3BM»*cS«$4x.' ^ 
*lf)(7)KWyfigfi;7 6D 1 7 6 E^tvetim^ 

[0015] il^tbft^P^ ^Vu*$g£2§ 7 6 A?5^M 
OSFET7 6B, 7 6 C^/UX^Diy, I ^{i, M 
OSFET7 6 B, 7 6 C t , Ztl bn^tl^tKOfetri so 


7 6D, 7 6 Ei^y- KICT, tfj;ft ®£'<yi^ V 
set, Vrst££/&-f5 0 LT_bfB^^^ Vset, Vrst 
it, s</U*7j 7 6 F— &$&£tlZ) 0 s<J\s7.7 j J\s 
# 7 6 Fcom^-t >^yMi, 7 7f7 6G(7)RMS 
A^i8^iw&g££ix5o »2^S«lE«lttJIeIK 7 6 H 

7izm^AW®tstifo^t&mm^i-z>ti#>, 

7 6 G^AT^ L Tlx ft £>*L* 0 

[0016] RS7^7 6GOtH;/jJ3\ MOS FET 
78A, 7 8BZ*^, ^^ftMb-tZtzMzgimZft 
<5o Lfc^ot, U^</KOff f S 7 -y f W 

A^I^S(C^$n7cS^ tr^7^*3*tSttJ*tt^ 

[0 0 17] I13co[h3S^(c*5V>-C, A;^> Fp- yiHt 
fHIN, LINI1 (Vss) K#Jiattf*£> 

*LT^5 0 yUfS#^S + VLt-VL^Offi(Off: 

*<OU^<yMc#Mg#^5r tjSSprffitfts, H!3CDi:9 

fy^ — ^m&A 0£rit£&*L7e, H2(^J:SlElKtt, 

^^-^IeI^fiA^^{5 5 O^rii^, geA^gfl 5 0 tt, A 

«tt£*L*o m^ns £ ?fc N ^^>-vssfi, 1 

*3tt*<fc5l^ ^7^vKfcj»jR$^TV^,ct\ Vdd& 
rjVss f±, + Vl ir- Vl ^OP^coftS^^^y^^r^i"^) 
V h p — yU{f-5§-|C A2>Ie!& 5 2 ^ffi^i" Z X b 

5A*ttSIsIK5 2(d-cS«Six, RlilKottS**^ 

li, 2o^[lj7j8(;^m ^rj^ "t7 B m^J 

So ^/^tt, ±IEA^^^hci-/i- 

A*=^hn-yu«*OS:Tl9IZPJ]^-C««&Stb-5 0 tt 

smss 5 2 5 4 <om\±. m 3 o^^tco 

[0018] ±iE^^yu^^^§iom*«> ^n^ttSfet 

5 8 3U16 0(C^g^ixS2o(DPft^/^FET5 
5XU?5 7*WiX-%% \ ^/^>-7 MhJ&5 6tC^$ 
©^^«L< K6 2^5, h^V 

v?^^ 5 5&l>*Jg*t 5 8MICh7y^^ 5 7^« 
St6 0£<l;i£ig;m- h^>^^iS^JlHl884r^Lr» 
^$^5 0 h^^v 5 ^^ 5 5Mb7y^^ 5 7 it, 

coMXfi- Viiz&mttrtt>tiiziB%-&-e=>' b v — 

Mn-^rfrTJylZ. U^yU^M (level shift) <to 
T> rtbbc^ff ^-(i(g;{|ij^y— rVW* 2 0fflO^©j$* 

Ky^^-^©{C^tt5 U-</u->^ hlElSS7 0, 6 8 t 
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&m U-</UVdd RXfVss fr<b Vcc &U*C OM(;# 

fiaf+wfett^u^u^x^jE (shift) i-s 0 

[0019] # h7^X^ 5 5, 5 7 <£>tttfj*B^-fl 

h7^^6 8, 7 OH ®2I/^>'7h0KS:ft 
«U >^77 6 4, 6 6<Dmtltes 
^^10 <7)fglfr[p]gg 7 6, 7 8 Ofci&tCi&Kfc, V B 
aWVsfc#IHftJt6tL5ifl!«]BE*JIS (reference) 

-^^scHsnSo h7^^6 8, 7 cm, iSflj^y 

> h D — /Hf f§r(n&M ^/W^JM-So f^SlHlS§ 7 6 
©UAlt «£*«m (B3MH) -efctf^y-h^^ 
1 0^i*ll!imA«#«rfl«M-5mHiBIIS7 8 

[0 0 2 0] (U^^tbSJ: 5(c, #h7y^^68, 

St6 9Xtt7 1 ^-ttt-P^SjR^JxSo X, S'JcO@WcO 

*l£ a 2o(7)Nft^/^FET > 2oOPft^FE 
TM2o(^)^t-hU 4>&< £fc2«(OVL<£>« 
ffitCf t X. Vf ftHMfc h ft V \, ±|E 2 OCD 

Kfl ©SSr/ni ^5 0RXI7 5^SV>td3fSi:L 
T2«(^VLSrj68^.-5*-C-VLO±*t?7n— h (n oa 
t) ^3ET*fe££^?*il£^rr o 
[002 1] X-XiO*fi!jOiHlKa»fi, IR^7 P 
2U081lC«*J:^4t5„ Lfc^oT, 111/ 
s<)V^y Mh1SS5 6 Sr^tpBI2Jc^$^S±ft:o|ElK 

JblBl R2 1 l 0 3£«~.(7>&ftS:*U ±IE^Mo*- 

->y ^^^^(cia^^tf c ir^r^^o nun U2 

^ir^-5 0 iiffi'^>^-y7 p (c*5V^Tia2t^IsIKSr?K 

Irl^Tls ^Ftc, 0 2cd|h]K7 SOVBirVstoWtc: 
«M£;ixfclE]&oW®£^- 0 J: or, H4fci*5^-c\ 
S/y a^y^l 2 Ofi, P (-) S^l 2 1 £{ix_, 
^^tk l 2 i ±{cfiN (-) i^V =i >-cd^ ^>-r/u 
Jf 1 2 2«I^T^5„ ±BEN (-) fig«l 2 2 
Jl P+^SIS (sinker) 130, 1 3 1, 1 3 2 l£ J: 
oTi*ftEEfig*tig:«H««<t(c»K$tbT^5o 


T\ #8t/f 1 3 0&IM 3 1 fi s (S«JE*«1 4 12)^ 
^fii^ttTtiSISEE^W^^l 4 OST^tr**^^ 
Ml 2 2 rtfCJ£/*i-£ 0 IP* 14 0, 141lt f^Mco 

aov^-ftto^B(IKWS:ffi«l 4 0 bffl&l 4 l £a>IH 

[0 0 2 21 Affltti^, H20B«llHlK7 8«t, P^-V 
^^I(/Nf t^MOS FET£rii;i£ 0 rcoct 

n i 9 9 4^7^ i 2 bicum**^ *^«jK*-es> 

10 3tB«I##0 8/2 74012 (I R- 113 1) (Cf£ 

1 2 2{£t£»$jh,fcP + =i V** h^fi^l 6 2, 16 3 
«\ IH2CDfgf!j(H]5§7 8 0Pft^MO S FET(7)y 
20 — ^&t5KW^(O^Tn^Sr^ 0 PflMfcl6 4H 

2^St»SnSo PI*«1 6 4iC^»$tbfcN + =r>' 

* * 160, i6ifi, B2 <nmmm$& 7 s con 

ft^^MO S F E TC7) y — XRTf KW ^OV^tt^ 

[0 0 2 3] {g^|£$lJfflllH]{EgCOMO S FETJi, 114 0 
««l 4 lrtCJBSJWtwt LtH*S*i5p N + 
2 5tt, ffi«l 4 lrttCfeffc^tV, 

30 —A>mm i2 4(t mmtzmm 140 <^i£tMi* 1 6 0 

tfo U^b*dSb^ fi«EE»J»««l 2 4{C*5(tSi--< 

r©N+MP+«;»««tt, vcc (i5v) ^ov£ 

S F E T(^y-XM K > ^/Tf 0 
[0 0 2 4] N+3^^^fi«l 2 6, 1 2 711 ^ 
fc°^^^ir^ei 2 2rt*Cjttlfc$tt, Vb (6 15 V) 
^U^Vs (6 0 0 V) oMO«{fc£ft5r 
«««3ftS*?t6>ix*. P+^Biill3 0, 13 1, 13 
40 2 fi, 0VW7!)yKtfi (COM) xthzwmit 
**7Lh1nZ> 0 P (-) iJ-y— 7 (resurf) M15 0, 
1 5 l\± y <ftmffi««l 4 1^6»llt5fe*itiffifl 

o^— #off**r*i-5(B:fflr»ft*>y 3^iB (silo 
x) I8 0tfc5s »»»*-J:f9»«$tuS 0 t^to 

[0 0 2 5] 0 4Ot^^I1 HJ4(rIl]^-r6«i: 3 
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(Nitto) MP-150SG, ~y I M P — 1 8 0 , 

Stf'^VA' (Hysol) MG 1 5 - F <Dfa£u& (CT|£?g 

**tS±RlilKtt, H4tcKBBfc"C**S*L5j^ Ntt 

JSdS«ffl-e#6o HI— ©*j»*sH4*cVBi 

m£titc&t thl^, Vdd -VssIslBffl^ffiffi^^-So 
H4JcTVDDXU { Vs^lS$tt^:^(c:Sgtt$ixSt>(D 
14* Vss*d»jRStt5o 

[0 0 2 6] Lfc^ot, 7^>mmVL^^(Dif aim 
BE- Vl t (OraoeScO«fflr{c#flgWtf 

14, br^-o^y^c*a{k;$tt*Ods» 
*»Wf4fc**lll»»cov^XlttWL^, to 
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SM*# ^©S co IE® J: 6 t co T-*> 5 0 

[i2] ho — ;M§#£^!7 — h^^i/^^^co 

[HI 3] ho— ;ufi^sy7!>^ KfcaWHf+ttfc 

l^cofftW] 

5 0-AAffl> 5 6-*ll/^>7MIIB, 6 8, 7 
0-h7^^, 7 4, 7 8-Klll@K. 
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